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MtoZ Biolabs Utilizes SILAC Technology to
Facilitate Precise Protein Quantification

MtoZ Biolabs’ SILAC quantitative
proteomics encompasses cell labeling,
protein extraction, mass spectrometry
detection, and functional annotation of

proteins. MtOZ BIOIabs

BOSTON, MA, UNITED STATES, October
10, 2025 /EINPresswire.com/ -- In
modern life sciences, reliable protein
quantification is a cornerstone for
disease mechanism research, drug
discovery, and molecular diagnostics.
The credibility of scientific findings
often depends directly on the accuracy
of quantitative proteomics. Yet conventional methods face challenges such as batch effects,
limited sensitivity, and experimental bias. With the advancement of mass spectrometry-based
proteomics, SILAC quantitative proteomics introduces stable isotope labels during cell culture
and combines them with high-resolution mass spectrometry. This strategy enables unmatched
accuracy and reproducibility, making SILAC analysis an increasingly vital tool in protein
quantification research. As a trusted provider of proteomics services, MtoZ Biolabs offers
comprehensive SILAC-based proteomics solutions. Leveraging advanced analytical platforms
and proven expertise, we deliver reproducible and high-quality data to support cutting-edge
protein research.

MtoZ Bllabs an mtegrated chromatography and
mass spectrometry (MS) services provider.

What is SILAC Quantitative Proteomics?

SILAC (Stable Isotope Labeling by Amino acids in Cell culture) is a metabolic labeling strategy
used in quantitative proteomics workflows. By supplementing culture media with amino acids
labeled with light isotopes (such as 12C, 14N) or heavy isotopes (such as 13C, 15N), typically
lysine and arginine (the widely applied K8/R10 scheme), cells incorporate these isotopes into
newly synthesized proteins. When cultured under different experimental conditions, cells
produce proteins carrying distinct isotopic signatures. After protein digestion, chromatographic
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separation, and SILAC mass spectrometry analysis, researchers can detect peptide mass
differences and peak intensities to accurately quantify protein abundance.

Unlike chemical labeling or label-free methods, SILAC introduces labeling at the protein synthesis
stage, minimizing errors from post-processing. This metabolic isotope labeling approach
significantly improves reproducibility, making it highly valuable for dynamic proteomics

research.

Workflow of SILAC Quantitative Proteomics
The SILAC quantitative proteomics workflow can be broadly divided into three key steps:
1. Sample Preparation and Isotope Labeling

Cells are cultured in media supplemented with either “light” or “heavy” isotope-labeled amino
acids. A typical approach employs light L-lysine together with lysine labeled with heavy isotopes
such as 13C or 15N. During successive cell divisions and growth, these isotope-labeled amino
acids are incorporated into all newly synthesized proteins, thereby establishing stable isotopic
labels within the proteome.

2. Protein Extraction and Digestion

Following experimental treatment, cells from different conditions are lysed, and proteins are
extracted. The light- and heavy-labeled protein samples are then combined, ensuring direct

comparability between experimental groups. The mixed protein samples are digested, most
commonly with trypsin, to generate peptides suitable for mass spectrometric analysis.

3. Mass Spectrometry Analysis and Data Interpretation

Peptides are separated by liquid chromatography (LC) and analyzed using high-resolution mass
spectrometry platforms such as Orbitrap or Q-TOF. The instrument records isotopic peak areas,
and relative abundances of light versus heavy peptides are calculated to identify protein
quantification differences. Subsequent proteomics data analysis enables functional enrichment,
pathway annotation, and network analysis, helping researchers discover key proteins and
signaling mechanisms.



Advantages of SILAC Quantitative Proteomics
1. High Precision and Low Bias

SILAC labeling occurs endogenously during cell growth, avoiding errors from chemical
modifications or manual handling. This ensures accurate comparison between experimental and
control groups.

2. Excellent Reproducibility

Since labeling is integrated into cellular metabolism, SILAC delivers consistent results across
batches and long-term experiments, making it ideal for validation studies and cumulative
projects.

3. Broad Applicability

SILAC is widely applied in disease mechanism studies, drug action profiling, and signaling
pathway analysis, with strong advantages in monitoring dynamic biological processes.

4. Multi-Omics Integration

SILAC data can be combined with transcriptomics, metabolomics, and other omics analysis,
enabling system-level insights and supporting precision medicine and translational research.

Applications of SILAC Quantitative Proteomics
1. Disease Mechanism Studies

SILAC technology enables precise monitoring of protein dynamics during processes such as
cancer progression, inflammation, autophagy, and endoplasmic reticulum stress, thereby
elucidating the molecular underpinnings of disease onset and progression.
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2. Drug Target Validation

In the context of drug discovery, SILAC facilitates the comparison of proteomic profiles before
and after drug treatment, thereby supporting the identification and validation of potential
therapeutic targets.

3. Tracking of Signaling Pathways

In studies of cellular signal transduction, SILAC provides detailed insights into the dynamic
changes occurring at distinct stages of signaling cascades.

4. Emerging Research Models

SILAC technology is increasingly being applied in advanced systems such as organoids, stem
cells, and single-cell mass spectrometry, enabling experimental designs that more closely
recapitulate in vivo physiological conditions.

How MtoZ Biolabs Supports SILAC Protein Quantification

MtoZ Biolabs, an integrated chromatography and mass spectrometry (MS) services provider,
provides advanced proteomics, metabolomics, and biopharmaceutical analysis services to
researchers in the fields of biochemistry, biotechnology, and biopharmaceutical. With proven
expertise and streamlined workflows, we offer SILAC quantitative proteomics solutions that
ensure reliable protein quantification and meaningful biological insights. Our advantages
include:

1. High coverage: Identification of thousands to tens of thousands of proteins per experiment.

2. High sensitivity: Capable of detecting subtle abundance differences in complex biological
samples.

3. Rigorous quality control: QC checkpoints integrated into every step ensure reliable, traceable
results.

4. Comprehensive data delivery: Detailed reports with experimental workflows, differential
protein results, and visualizations including volcano plots, heatmaps, and pathway diagrams.



Sample Requirements and Deliverables

0 Sample requirements: Cells capable of stable growth in SILAC media; recommended >107 cells.
Detailed experimental and control culture conditions must be provided.

0 Turnaround time: Typically 6-8 weeks, depending on sample size and experimental design.

0 Deliverables: Standardized reports, lists of differential proteins, functional annotations, and
optional advanced bioinformatics analysis.

SILAC protein quantification is a powerful mass spectrometry-based approach for accurate and
reproducible protein measurement. It supports research in disease mechanisms, drug
development, and molecular diagnostics by delivering reliable and high-quality data. Leveraging
advanced platforms, strict quality control, and extensive expertise, MtoZ Biolabs provides end-to-
end SILAC quantitative proteomics from cell culture to data reporting. We are dedicated to
offering efficient and trustworthy services for academic and industry partners, helping to
accelerate progress in life science research.
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